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Abstract
Objective: The objective was to assess risk of pelvic inflammatory disease (PID) among women 
with current asymptomatic undiagnosed cervical infection or who are at high risk of sexually 
transmitted infections (STIs), comparing those who have a copper-bearing (Cu–) or levonorgestrel 
(LNG–) intrauterine device (IUD) placed with women who do not.
Study design: We searched PubMed and Cochrane Library for articles from January 1984 
through January 2016 addressing our objective. We assessed study quality using the United States 
Preventive Services Task Force evidence grading system.
Results: Our search strategy yielded 2220 articles, of which 10 met inclusion criteria. Two 
studies provided direct evidence of PID rates in women with undiagnosed gonococcal or 
chlamydial (GC/CT) infection or at high risk for STIs initiating IUDs versus other contraceptive 
methods (level II–2, fair to poor), and neither study found a difference. Eight studies provided 
indirect evidence (II–2 to II–3, fair to poor). One study found no difference in PID rates between 
initiators of Cu–versus LNG-IUDs. Five studies compared algorithms based on patient factors 
with laboratory GC/CT screening to predict cervical infection. Based on likelihood ratios, none of 
these algorithms adequately identified women at high risk of asymptomatic cervical infection who 
should not undergo IUD placement. Two studies compared IUD placement on the same day as STI 
screening with delayed placement after screening and found no difference in PID rates.
Conclusion: Limited evidence suggests that IUD placement does not increase the risk of PID 
compared with no IUD placement among women with asymptomatic undiagnosed cervical 
infection or at high risk of STIs. Algorithms based on patient characteristics to identify women 
with asymptomatic GC/CT may be overly restrictive, leading to missed opportunities for IUD 
initiation. Historical concerns about higher PID risk among women at risk for STIs who use IUDs 
may not be relevant with modern devices and STI screening and treatment practices.
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1. Introduction
Intrauterine devices (IUDs) offer highly effective contraception and are considered safe or 
generally safe for most women [1,2]. The use of IUDs has increased, and currently 10.3% of 
contraceptive users in the United States (US) use IUDs [containing either copper (Cu) or 
levonorgestrel (LNG)] [3]. However, IUD use remains low for younger women; only 2.8% 
of those aged 15–19 years who received services at Title X sites in 2013 used IUDs [4]. 
Women perceived as being at higher risk of sexually transmitted infections (STIs) or pelvic 
inflammatory disease (PID), such as young women or women with multiple partners, often 
face barriers to obtaining IUDs, including provider bias, which may partially explain this 
lower rate of use [5,6].
The risk of PID among IUD initiators is elevated in the first weeks following placement; 
however, the absolute risk of PID is very low [7]. US guidelines presently recommend that 
women should not have an IUD placed if they currently have purulent cervicitis, gonococcal 
or chlamydial (GC/CT) infection, or PID [2]. The Centers for Disease Control and 
Prevention (CDC) Sexually Transmitted Diseases (STD) Treatment Guidelines, 2015, 
recommend annual gonorrhea and chlamydia screening by nucleic acid amplification test 
(NAAT) for sexually active women aged less than 25 years, for women aged 35 years and 
under in correctional facilities and for other women at high risk based on history, sexual 
practices and the prevalence of disease in the community [10]. Most women who have been 
screened according to current CDC STD Treatment Guidelines do not need additional 
screening prior to IUD placement, and those who screen positive may be treated without 
IUD removal [8]. However, the risk of PID from an ascending asymptomatic cervical 
infection, which most commonly is caused by GC/CT infection, following IUD placement 
compared with no IUD placement is unknown [9]. This systematic review aimed to assess 
risk of PID among women with current asymptomatic undiagnosed cervical infection or who 
are high risk of STIs, comparing those who had a Cu–or LNG–IUD placed with those who 
did not have an IUD placed.
2. Materials and methods
We conducted this systematic review according to Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses guidelines [11]. We searched PubMed for studies conducted 
from 1984 (date of Cu–T380A IUD approval in the US) to January 2016 using the following 
search strategy: ((“Pelvic Inflammatory Disease”[MESH] OR pelvic inflammatory disease 
OR PID OR Salpingitis) OR (“Sexually Transmitted Diseases”[Mesh] OR “sexually 
transmitted diseases” OR “sexually transmitted disease” OR “sexually transmitted 
infections” OR “sexually transmitted infection”) OR (gonorrhea OR gonorrhea OR 
chlamydia) OR (“Uterine Cervicitis”[Mesh] OR cervicitis)) AND (((levonorgestrel AND 
intrauterine devices[mesh] OR iud OR iucd OR ius OR iuc OR intrauterine system OR intra-
uterine system OR intrauterine device OR intra-uterine device OR intrauterine contraceptive 
OR intrauterine contraception) OR mirena) OR ((“Intrauterine Devices” [Mesh] OR 
“Intrauterine Devices, Medicated”[Mesh] OR “Intrauterine Devices, Copper”[Mesh]) OR 
iud OR iucd OR ius OR iuc OR intrauterine system OR intrauterine system OR intrauterine 
device OR intra-uterine device OR intrauterine contraceptive OR intrauterine 
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contraception)). We also searched the Cochrane Library for any reviews examining IUDs 
and PID.
We included primary research articles in all languages that directly answered the question, 
“Among women with asymptomatic GC/CT or at high risk of STIs, is the risk of PID 
increased for women who undergo CuT380A or LNG–IUD placement compared with 
women who do not undergo IUD placement?” We included indirect evidence that examined 
algorithms for identifying women at increased risk of STIs prior to Cu– or LNG–IUD 
placement. We also considered indirect evidence studies that compared PID rates among 
LNG–and Cu–IUD initiators to examine whether PID risk differs between IUD types, and 
studies that reported PID rates in women screened versus not screened for GC/CT infection 
before Cu–or LNG–IUD placement.
Two coauthors (T.C.J. and K.B.S.) independently graded the articles according to the United 
States Preventive Services Task Force evidence grading system [12]. Quality factors 
assessed for randomized controlled trials (RCTs) included adequate randomization, 
allocation, concealment and blinding. Quality factors for cohort studies included exposure or 
intervention definitions/assessment (diagnosis of GC/CT infection by culture or NAATs or 
other defined screening, IUD type specified), outcome assessment (whether presence of PID 
was assessed by a provider using criteria consistent with CDC STD Treatment Guidelines 
[10] or by medical record validation), assessment of potential confounders (e.g., age, 
condom use, sexual behavior, history of STIs or PID, contraceptive method) at baseline and 
in modeling, loss to follow-up, and sample size and power. We did not include case–control 
studies that examined PID and IUD use if they could not assess the timing of PID diagnosis 
after IUD placement or assess whether a cervical infection was present at the time of IUD 
initiation. Due to the heterogeneity of study designs, we did not compute summary 
measures.
3. Results
This search identified 2220 articles of which 2 met our inclusion criteria for direct evidence 
and 8 for indirect evidence.
3.1. Direct evidence
A secondary data analysis (level II–2, fair) of a US prospective cohort study examined the 
rate of PID over 6 months among 4371 Cu–IUD or LNG–IUD initiators compared with 
3240 non–IUD contraception initiators (Table 1) [13]. All women were screened for GC/CT 
at baseline with NAAT, and asymptomatic women initiated the IUD on the same day as 
screening. PID was assessed by self-report and confirmed through chart review. Among the 
215 asymptomatic women testing positive for GC/CT at baseline, 1 of 91 women initiating 
an IUD developed PID compared to none of 124 women who did not initiate an IUD (rates 
of 1.1 vs. 0.0, respectively; p=.42). Most of these women began antibiotics according to 
national guidelines within 2–3 weeks of enrollment. Across all women regardless of baseline 
GC/CT status, rates of PID were low but were significantly higher among IUD users at 6 
months[0.46%; 95% confidence interval (CI), CI 0.26–0.66] compared with non–IUD users 
(0.09%; 95% CI, 0–0.20; p=.005).
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One US retrospective cohort study (level II–2, poor) at a tertiary care inner city clinic 
reported PID rates among women undergoing either Cu–or LNG–IUD placement compared 
with initiation of depot medroxyprogesterone acetate (DMPA) [14]. STI screening and 
treatment practices and follow-up duration were not reported. PID was assessed using clear 
diagnostic criteria through chart review [14]. There was no significant difference in PID 
rates between 191 DMPA initiators and 194 IUD initiators after contraception initiation 
(2.1% vs. 2.2%, p=.97), although history of PID was more common at baseline among 
DMPA initiators compared with IUD initiators (4.7% vs. 0.5%, p=.01) [14]. Odds of STI 
were higher after contraception initiation among DMPA initiators compared with IUD 
initiators [adjusted odds ratio (OR), 2.67; 95% CI, 1.05–6.78, adjusted for several 
covariates].
3.2. Indirect evidence (Table 2)
One US retrospective cohort study (level II–2, poor) compared PID rates among women 
initiating LNG–IUD (n= 149) or Cu–IUD (n=37) in a high-risk urban clinic with31.7% 
baseline STI history [15]. STI screening and treatment practices and follow-up duration 
were not reported. PID was assessed through chart review; however, diagnostic criteria were 
not reported. This study reported similar rates of PID in the two IUD groups (2.0% for 
LNG–IUD vs. 2.7% for Cu–IUD, p=.80) after placement[15]. Rates of PID among all IUD 
users did not differ before and after placement. Those with prior STI history were more 
likely to have another STI after placement but not more likely to have PID.
Five studies (level II–2 to II–3, fair to poor) examined algorithms to predict current 
asymptomatic cervical infection based on patient history and/or clinical factors. These 
studies reported sensitivities, specificities, negative and positive predictive values (NPVs and 
PPVs) and/or likelihood ratios (LRs) for current infection using laboratory testing as the 
gold standard [16–20].
A recent analysis from a US prospective cohort study evaluated three algorithms using risk 
factors for GC/CT to predict current infection among women choosing Cu–IUD or LNG–
IUDs (n=5087) [16]. Factors included age ≤25 years alone; age ≤25 years and multiple 
sexual partners; and age ≤25 years, multiple sex partners, inconsistent condom use and/or 
history of an STI. GC/CT NAAT screening results were positive for 2.8% of chlamydia tests 
and 0.3% of gonorrhea tests. Groups positive for either test were significantly different from 
the group with negative tests with regards to age, race, education, marital status, insurance, 
multiple sex partners and IUD chosen at baseline. The algorithm that included the most risk 
factors was most sensitive (99.3%) for detecting GC/CT infection with the least number of 
missed infections (n=1, 0.7%), lowest negative LR (0.1) and a high NPV (99.7%); however, 
the specificity was extremely low (7.5%), and PPV was also extremely low (3.2%). No 
positive LR was reported. Thus, most of the women identified as at risk for infection by this 
algorithm did not have an infection and could have been denied an IUD unnecessarily.
A secondary data analysis from the US examined 197 women choosing the Cu–IUD within a 
prospective cohort of women seeking emergency contraception (EC) [17]. Seven algorithms 
that included history of STI, age b25 years, multiple sexual partners and various 
combinations of these factors were compared with GC/CT screening results at the time of 
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IUD placement. Laboratory results were positive for4.1% of chlamydia tests and 0% of 
gonorrhea tests. When examining the seven algorithms, sensitivities ranged from 0% to 
88%, specificities from 37% to 97%, PPV from 0% to 7%, NPV from 96% to 99%, positive 
LR from 0 to 1.9 and negative LR from 0.8 to 1.08, suggesting that none of these algorithms 
would adequately differentiate women with GC/CT who should not undergo placement and 
women without infection who could safely undergo placement.
In a third secondary data analysis from a prospective study, authors evaluated algorithms to 
predict cervical infection and subsequent IUD–related complications among new Cu–IUD 
users in Kenya where laboratory STI screening is not routinely performed [19]. The five 
algorithms included age, marital status, STI symptoms, condom use, Luhya ethnicity, live 
births, and symptoms of discharge or tenderness on exam. The primary outcome was GC/CT 
infection (by gonorrhea culture or chlamydial antigen testing 1 month after placement) 
among 580 women. Thirty-two women had a diagnosed cervical infection during follow-
up(5.0% chlamydia and 0.5% gonorrhea), and three cases of PID were diagnosed (one 
woman with cervical infection and two without). None of the 5 algorithms accurately 
predicted these 32 cervical infections. An algorithm containing age, marital status, ethnicity 
and parity performed best but would have identified 46.9% of the 580 women as high risk of 
cervical infection, potentially denying 272 women from getting an IUD to prevent 3 cases of 
PID.
In an expanded analysis from this study, authors identified risk factors for cervical infection 
using data from Kenya, Zimbabwe, Jamaica and the US and then validated the algorithms 
based on these risk factors using data and laboratory testing for cervical infections from 
Uganda and Thailand [18]. All settings were considered moderate to high prevalence of 
cervical infections (range, 4%–14%). An algorithm containing variables obtained by patient 
history performed best with negative LRs of 0.8 and 0.3 to identify low-risk women in 
Uganda and Thailand, respectively, and positive LRs of 2.6 and 2.0 to identify high-risk 
women. Addition of clinical signs to the algorithms did not improve LRs. If all women in 
Thailand and Uganda considered as having low to moderate risk of infection were 
considered acceptable for IUD placement, 98% and 87% of women would have been 
referred for IUDs according to this algorithm.
The final algorithm study of 407 sexually active women in Brazil examined how a clinical 
diagnosis based on demographic and historical variables compared to antibody testing of 
cervical specimens for Chlamydia trachomatis and culture for Neisseria gonorrhoeae [20]. 
There were no gonococcal infections and 27 chlamydial infections. The only variable 
significantly associated with chlamydial infection was years of current partnership, with a 
higher prevalence of infection reported for partnerships ≥12 months compared with those 
b12 months. There were no significant differences in pelvic exam findings between women 
with laboratory confirmed infection and those without. Twenty–nine women met a clinical 
diagnosis for infection (by history of multiple partners, purulent cervical secretion, 
hyperemia, bleeding of cervix at touch or pelvic pain during bimanual exam), and no IUD 
was inserted. This diagnosis resulted in 7.4% sensitivity, 92.8% specificity, 93.1% false 
positive and 6.6% false negative for chlamydial infection. Of the 327 women who had an 
IUD inserted, 19 had positive chlamydia screening, and of these, 2 were diagnosed with PID 
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within 2 weeks and treated. Authors did not provide information on PID cases among non–
IUD acceptors or among women with negative chlamydia testing.
Finally, two studies (level II–2, fair to poor) examined the risk of PID among women who 
had GC/CT screening at the time of IUD insertion [21,22]. A retrospective cohort study 
examined nearly 60,000 women who had an IUD inserted at a large, integrated managed 
care consortium in Northern California where women were screened for GC/CT according 
to 2010 CDC guidelines [21,23]. PID was assessed by chart review, and a sensitivity 
analysis did not find a difference between two different methods of outcome ascertainment 
for PID. Among women not screened prior to IUD placement (women considered low risk 
for STIs by screening guidelines) compared with women screened on the day of IUD 
placement (women with risk factors for STIs), there was no difference in risk of PID 
(adjusted OR, 1.16; 95% CI, 0.69–1.96). The overall risk of PID diagnosis within 90 days of 
IUD placement in the total sample was very low (absolute risk, 0.0054; 95% CI, 0.0048–
0.0060). The authors did not report how many women were diagnosed with and treated for 
GC/CT infections in both groups, although they stated that prompt treatment was common.
A secondary data analysis examined PID outcomes among a prospective cohort study of 
women attending a Title X clinic (chlamydia prevalence, 8%) for pregnancy testing or EC 
(including the Cu–IUD). Survey data were available for 272 women, of whom 51 had an 
IUD placed[22]. PID was assessed by diagnosis codes in electronic medical records 
(EMRs), by chart review for antibiotic treatment or by self-report. All women were screened 
for GC/CT at enrollment, but no information was provided on diagnosis and treatment. At 3-
month follow-up, there were no differences in self-reported PID between women who had 
same-day IUD placement, IUD placement at a later date or no IUD placement. Results were 
the same when the authors examined a larger population using IUD placement timing and 
PID diagnosis information extracted solely from EMR or chart review data (n=947).
4. Discussion
This systematic review identified two studies providing direct evidence (quality II–2, fair to 
poor) that women with asymptomatic gonococcal or chlamydial infection or at high risk of 
STIs do not have higher rates of PID when initiating a Cu–IUD or LNG–IUD compared to 
other contraceptive methods [13,14].
Eight studies provided indirect evidence (quality II–2 to II–3, fair to poor). One study found 
no difference in PID rates among Cu–IUD versus LNG–IUD initiators at high risk for STIs 
[15]. Five studies compared algorithms containing historical or demographic variables with 
laboratory testing for cervical infections (generally GC/CT), and all were unable to reliably 
differentiate women with infections from those without [16–20]. Algorithms to identify 
women with asymptomatic GC/CT do not have added benefit over appropriate laboratory 
screening at the time of IUD insertion and may be overly restrictive, leading to missed 
opportunities for IUD initiation. Two studies examined IUD placement on the same day as 
GC/CT screening compared with delayed placement after screening and found no 
differences in PID rates between groups [21,22]; one of these studies also compared same-
day IUD placement with no placement and reported no difference in PID rates [22].
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The body of evidence for this systematic review is limited by several factors. Diagnosis of 
PID is complex, and PID is frequently overdiagnosed (clinical diagnosis of PID has a PPV 
of 65%–90% compared with laparoscopy) or underdiagnosed (many cases have only subtle, 
vague symptoms or are asymptomatic) [9,10]. In addition, clinicians may be more likely to 
diagnose PID in an IUD user than a non-IUD user, leading to ascertainment bias [6]. In most 
included studies, PID was assessed through self-report or retrospectively through chart 
review without clear diagnostic criteria. Therefore, the accuracy of PID diagnosis and the 
likelihood of differential diagnosis between IUD users and nonusers are concerns. Most 
studies did not report detailed information on follow-up procedures and treatment regimens 
for women with positive GC/CT screening tests. Therefore, while our conclusions focus on 
the association between screening and risk of PID, this assumes that women had appropriate 
follow-up and treatment when necessary.
One of the major limitations of this body of evidence over time has been the use of 
inappropriate comparison groups, particularly the inclusion of hormonal contraceptive users 
in the comparison group, as hormonal contraceptive may exert a protective effect against 
PID [6,24]. While more recent studies have generally included more appropriate comparison 
groups, both direct evidence studies in this review included hormonal users in comparison 
groups, which may bias towards a larger difference in PID rates between IUD and non-IUD 
users [13,14]. Finally, as PID is a relatively rare event, many studies may not have been 
adequately powered to detect a difference between groups.
Two indirect studies that compared same-day IUD placements with delayed placements 
were also limited by differing baseline characteristics between groups; women were 
excluded from same-day placement if they had signs of cervicitis and were potentially 
included in other groups. These and other studies did not adequately assess high-risk sexual 
behaviors such as condom use or number of partners after IUD placement [14,15].
All but one of the five algorithm studies were secondary data analyses without consistent 
reporting of the type of laboratory testing used, rates of PID, PID diagnostic criteria and 
outcome ascertainment, and how treatment was handled for women with cervical infection. 
Generalizability was limited in all but one study [18]. Prevalence rates of STIs, GC/CT in 
particular, were not always reported. The laboratory testing varied by study, with two studies 
not reporting test type [17,18], one study using chlamydia antigen testing and gonorrhea 
culture [19], another using chlamydia antibody and gonorrhea culture and one study using 
NAAT [16]. NAAT has improved sensitivity and specificity over nonculture tests such as 
antigen or antibody testing, and it is easier to transport specimens and maintain specimen 
integrity in NAAT compared with culture [25]. However, like all screening tests, the PPV of 
NAAT is dependent on the prevalence of these infections in the population being studied; 
thus, for the studies included in this review, the PPV could vary from 50% with a 1% 
prevalence to 89% with an 8% prevalence of cervical infection. Basing an algorithm study 
on NAAT screening is therefore limited, and culture may have been a better comparison for 
these studies.
A systematic review previously conducted for the World Health Organization Medical 
Eligibility Criteria examined whether initiation or use of an IUD in women with STIs 
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increased the risk of PID compared with non-IUD users [26]. The authors did not identify 
any direct evidence but reported indirect evidence from six studies comparing PID risk 
between women with and without an STI at the time of Cu–IUD initiation. Two of these 
studies were included in this review [19,20], while the remaining did not meet our inclusion 
criteria for IUD types or study design. Our study updates this previous review by including 
two studies with direct evidence and by restricting to IUDs currently available in the US, 
which provides more reliable risk estimates for current devices. Likewise, it is a strength of 
the current report that included studies had to address our specific research questions and 
therefore tended to be more recent (all published since 1998) with less bias than was 
common in older IUD studies.
In summary, poor to fair quality evidence from level II–2 to II–3 studies demonstrated that 
IUD placement in women with asymptomatic GC/CT infection or at high risk of STIs did 
not increase the risk of PID compared to initiating other contraceptive methods. Historical 
concerns of higher PID risk among women at risk for STIs who use IUDs may not be 
relevant with modern devices and STI screening and treatment practices. The information in 
this review was presented to an expert panel in August 2015 at a meeting held by the CDC 
and will be incorporated into the forthcoming update of the US Medical Eligibility Criteria 
for Contraceptive Use.
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cl
in
ic
al
 d
ia
gn
os
is 
PI
D
W
o
m
en
 g
ro
up
ed
 in
to
 
lo
w
 (s
co
re 
0),
 
m
o
de
ra
te
 (s
co
re 
1–
2),
 an
d h
igh
 ri
sk
 
(sc
ore
 3+
) f
or 
ce
rv
ic
al
 in
fe
ct
io
n 
ba
se
d 
on
:
H
ist
or
ic
al
 v
ar
ia
bl
es
: 
ag
e 
un
de
r 2
5 
ye
ar
s, 
n
o
t l
iv
in
g 
w
ith
 
pa
rtn
er
,
 
lo
w
 
ed
uc
at
io
n 
fo
r t
he
 
po
pu
la
tio
n,
 b
le
ed
in
g 
be
tw
ee
n 
pe
rio
ds
, 
re
ce
n
t c
on
do
m
 u
se
, 
n
u
m
be
r o
f s
ex
 
pa
rtn
er
s
Cl
in
ic
al
 si
gn
s: 
ce
rv
ic
al
 a
bn
or
m
al
ity
 
(in
clu
de
s c
erv
ica
l 
ed
em
a,
 e
ry
th
em
a 
or
 
fri
ab
ili
ty
,
 
tr
aw
be
rry
 
ce
rv
ix
)
Li
ke
lih
oo
d 
ra
tio
 (a
im
 to
 
id
en
tif
y 
id
ea
l 
al
go
rit
hm
 
w
ith
 lo
w
 L
R
 
<
 0
.7
5 
fo
r 
lo
w
 r
isk
 o
f 
cu
rr
en
t 
ce
rv
ic
al
 
in
fe
ct
io
n 
gr
ou
p 
an
d 
hi
gh
 L
R 
> 
2.
0 
fo
r h
ig
h 
ris
k 
of
 
cu
rr
en
t 
ce
rv
ic
al
 
in
fe
ct
io
n 
gr
ou
p)
Cl
in
ic
al
 si
gn
s d
id
 n
ot
 im
pr
ov
e 
th
e 
hi
sto
ry
-b
as
ed
 a
lg
or
ith
m
—
di
d 
no
t 
im
pr
ov
e 
id
en
tif
ic
at
io
n 
of
 lo
w
 v
s.
 h
ig
h 
ris
k 
w
o
m
en
—
in
 o
rig
in
al
 4
 c
ou
nt
rie
s 
Va
lid
at
io
n 
(hi
sto
ric
al 
on
ly)
:
Va
lid
at
io
n 
(hi
sto
ric
al 
plu
s c
lin
ica
l):
A
lg
or
ith
m
s p
er
fo
rm
ed
 d
iff
er
en
tly
 in
 
ce
rt
ai
n 
co
un
tri
es
 w
he
n 
ce
rta
in
 
v
ar
ia
bl
es
 w
er
e 
in
cl
ud
ed
 (e
.g.
, 
et
hn
ic
ity
,
 
ed
uc
at
io
n)
Va
lid
at
ed
 in
 
di
v
er
se
 
po
pu
la
tio
ns
 
at
 fa
m
ily
 
pl
an
ni
ng
 
cl
in
ic
s: 
ge
ne
ra
liz
ab
le
 
R
isk
 fa
ct
or
s 
as
se
ss
ed
 b
y 
in
te
rv
ie
w
 n
o
t 
re
co
rd
s
R
es
ul
ts 
lim
ite
d 
by
 ex
ist
in
g 
da
ta
 
se
ts
, u
nc
le
ar
 
w
ho
 p
er
fo
rm
ed
 
in
te
rv
ie
w
s,
 h
ow
 
an
d 
w
he
n 
G
C/
CT
 te
ste
d
II
-2
, f
ai
r
M
or
ris
on
, 1
99
9 
[1
9]
 
K
en
ya
 
So
ur
ce
 o
f 
fu
nd
in
gN
R
Se
co
nd
ar
y 
da
ta
 
an
al
ys
is 
fro
m
 
pr
os
pe
ct
iv
e 
co
ho
rt 
4-
m
on
th
 fo
llo
w
-u
p 
w
ith
 1
-m
on
th
 v
isi
t
W
o
m
en
 w
ith
 IU
D
 
pl
ac
em
en
t a
nd
 b
as
el
in
e 
H
IV
 te
sti
ng
 (n
=
61
5) 
wi
th 
en
do
ce
rv
ic
al
 sp
ec
im
en
 
te
st
in
g 
fo
r c
hl
am
yd
ia
 
an
tig
en
 te
st 
an
d 
go
no
rrh
ea
 c
ul
tu
re
 
(n=
58
0)
W
o
m
en
 w
ith
 +
 
te
st
in
g 
W
o
m
en
 w
ith
 
–
 
te
st
in
g
A
lg
or
ith
m
s: 
1a
. 
(an
y):
 ag
e ≤
 24
 
ye
ar
s, 
sin
gl
e/
di
v
o
rc
ed
/
w
id
ow
ed
,≥
2 
se
x
 
PI
D
 ra
te
s
Se
ns
iti
v
ity
Sp
ec
ifi
ci
ty
PP
V
N
PV
PL
R
N
LR
A
m
on
g 
w
o
m
en
 w
ith
 c
er
vi
ca
l 
in
fe
ct
io
n 
at
 1
 m
on
th
 (n
=3
2, 
5.5
%)
, 
PI
D
 ra
te
 3
.1
%
A
m
on
g 
w
o
m
en
 w
ith
ou
t i
nf
ec
tio
n 
at
 1
 
m
o
n
th
 (n
=5
48
) P
ID
 ra
te 
0.4
%;
 no
 p 
v
al
ue
 re
po
rte
d
La
rg
e 
sa
m
pl
e 
siz
e
Sc
re
en
in
g 
te
st
s 
de
sc
rib
ed
 
w
ith
 c
re
di
bl
e 
re
fe
re
nc
e
La
bo
ra
to
ry
 
sc
re
en
in
g 
no
t 
pe
rfo
rm
ed
 a
t 
tim
e 
of
 IU
D
 
in
iti
at
io
n 
N
o 
st
at
ist
ic
al
 te
sti
ng
 
co
m
pa
rin
g 
w
o
m
en
 w
ith
 
II
-2
 
(di
ag
no
sti
c 
A
cc
ur
ac
y 
st
ud
y),
 
po
or
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Au
th
or
, 
ye
a
r,
 
lo
ca
tio
n,
 
fu
nd
in
g 
so
ur
ce
St
ud
y 
de
sig
n,
 
fo
llo
w
-u
p 
du
ra
tio
n
Po
pu
la
tio
n,
 in
te
rv
en
tio
n
C
om
pa
ri
so
n 
gr
o
u
ps
O
ut
co
m
e
R
es
ul
ts
St
re
n
gt
hs
W
ea
kn
es
se
s
G
ra
de
pa
rtn
er
s i
n 
la
st 
3 
m
o
n
th
s, 
ST
D
 
sy
m
pt
om
s i
n 
pa
st 
ye
ar
1b
.
 
(an
y 
ris
k 
fro
m
 1
a 
o
r 
an
y 
of
 fo
llo
w
in
g):
 
ab
no
rm
al
 v
ag
in
al
 o
r 
ce
rv
ic
al
 d
isc
ha
rg
e,
 
u
lc
er
at
io
ns
, p
el
vi
c/
ad
ne
x
al
/c
er
vi
ca
l 
m
o
tio
n 
te
nd
er
ne
ss
2.
 (a
ny
): 
ag
e <
20
 
ye
ar
s, 
ce
rv
ic
al
 
di
sc
ha
rg
e,
 a
ge
 2
0–
24
 
ye
ar
s a
nd
≥2
 se
x
 
pa
rtn
er
s o
r n
o 
co
n
do
m
 u
se
 in
 la
st
3 
m
on
th
s, 
ag
e 
> 
25
 
ye
ar
s a
nd
 ≥
2 
se
x
 
pa
rtn
er
s a
nd
 n
o 
co
n
do
m
 u
se
 in
 la
st
3 
m
on
th
s
3a
. (a
ny
): 
Ag
e ≤
 24
 
ye
ar
s, 
sin
gl
e/
di
v
o
rc
ed
/w
id
ow
ed
, 
Lu
hy
a 
et
hn
ic
ity
,
 
liv
e 
bi
rth
s ≤
 2
3b
: (
su
m 
of 
≥2
): 
ag
e 
≤ 
24
 y
ea
rs
 (1
), 
sin
gl
e/
di
v
o
rc
ed
/
w
id
ow
ed
 (2
), L
uh
ya
 
et
hn
ic
ity
 (2
), l
ive
 
bi
rth
s ≤
 2
 (1
)
PI
D
 
di
ag
no
sis
 
cr
ite
ria
 
de
fin
ed
Lo
w
 a
ttr
iti
on
 
(5%
)
R
isk
 fa
ct
or
s 
as
se
ss
ed
 b
y 
in
te
rv
ie
w
 n
o
t 
re
co
rd
s
in
fe
ct
io
n 
an
d 
w
o
m
en
 w
ith
ou
t 
in
fe
ct
io
n 
an
d 
ris
k 
of
 P
ID
Tr
ea
tm
en
t f
or
 
ce
rv
ic
al
 
in
fe
ct
io
n 
no
t 
re
po
rte
d 
A
lg
or
ith
m
s 3
a 
an
d 
3b
 
ca
lc
ul
at
ed
 fo
r 
st
ud
y 
po
pu
la
tio
n 
an
d 
no
t 
ge
ne
ra
liz
ab
le
Fa
u
n
de
s, 
19
98
 
[2
0]
 
B
ra
zi
l
Po
pu
la
tio
n 
Co
un
ci
l's
 
R
ob
er
t H
. 
Eb
er
t
 
Pr
og
ra
m
 fo
r 
Cr
iti
ca
l
 
Is
su
es
 in
 
R
ep
ro
du
ct
iv
e
 
H
ea
lth
 a
nd
 
Po
pu
la
tio
n;
 
Jo
hn
 D
. a
nd
 
Ca
th
er
in
e
 
T.
 
M
ac
A
rth
ur
 
Fo
u
n
da
tio
n;
 
U
N
D
P/
Cr
os
s-
se
ct
io
na
l a
nd
 
fo
llo
w
-u
p 
stu
dy
 
w
ith
ou
t a
 
co
m
pa
ris
on
 g
ro
up
 1
 
m
o
n
th
W
o
m
en
 a
tte
nd
in
g 
fa
m
ily
 
pl
an
ni
ng
 c
lin
ic
 fo
r 
co
n
tr
ac
ep
tio
n 
in
iti
at
io
n,
 
sc
re
en
ed
 fo
r c
hl
am
yd
ia
l 
o
r 
go
no
co
cc
al
 in
fe
ct
io
n 
by
 h
ist
or
y/
cl
in
ic
al
 si
gn
s 
an
d 
la
bo
ra
to
ry
 sc
re
en
in
g 
(C
T 
an
tib
od
y a
nd
 G
C 
cu
ltu
re
) (
n
=
40
7)
CT
 p
os
iti
v
e 
by
 
la
bo
ra
to
ry
 sc
re
en
in
g 
(n=
27
, 6
.7
%
)
CT
 n
eg
at
iv
e 
an
d 
G
C 
n
eg
at
iv
e 
(n=
38
0)
Pr
es
um
pt
iv
e 
cl
in
ic
al
 
di
ag
no
sis
 o
f G
C 
or
 
CT
 in
fe
ct
io
n:
 h
ist
or
y 
o
f m
ul
tip
le
 p
ar
tn
er
s, 
pu
ru
le
nt
 c
er
vi
ca
l 
se
cr
et
io
n,
 
hy
pe
re
m
ia
, b
le
ed
in
g 
o
f c
er
vi
x 
at
 to
uc
h 
or
 
pe
lv
ic
 p
ai
n 
du
rin
g 
bi
m
an
ua
l e
x
am
 
(n=
29
); 
no
 IU
Ds
 
in
se
rte
d
Co
rre
la
tio
n 
o
f de
m
og
ra
ph
ic
 
an
d 
hi
sto
ry
 
v
ar
ia
bl
es
 
w
ith
 C
T 
in
fe
ct
io
n 
Fi
nd
in
gs
 o
n 
pe
lv
ic
 ex
am
 
(pa
in,
 vu
lva
r 
hy
pe
re
m
ia
, 
in
gu
in
al
ly
m
ph
 n
od
e,
 
v
u
lv
ar
 
le
sio
ns
, 
v
ag
in
al
 o
r 
ce
rv
ic
al
 
hy
pe
re
m
ia
, 
ex
ce
ss
iv
e 
o
r 
N
o 
co
rre
la
tio
n 
of
 ra
ce
, e
du
ca
tio
n,
 
co
ita
rc
he
, u
se
 o
f c
on
do
m
s, 
lif
et
im
e 
pa
rtn
er
s (
1 v
s. 
mo
re 
tha
n 1
) S
TI
 
hi
sto
ry
 to
 C
T 
in
fe
ct
io
n.
 L
on
ge
r y
ea
rs
 
o
f c
ur
re
nt
pa
rtn
er
sh
ip
 a
ss
oc
ia
te
d 
w
ith
 h
ig
he
r 
pr
ev
al
en
ce
 o
f C
T 
(χ
2 =
13
.0
, p
=.
00
46
).
N
o 
sig
ni
fic
an
t d
iff
er
en
ce
s i
n 
an
y 
ex
am
 fi
nd
in
gs
 b
et
w
ee
n 
CT
+ 
an
d 
CT
− 
gr
ou
ps
 (p
 va
lu
es
 a
ll 
>.
1).
Pr
es
um
pt
iv
e 
cl
in
ic
al
 d
ia
gn
os
is 
ha
d 
7.
4%
 se
ns
iti
v
ity
 fo
r C
T,
 
92
.8
%
 
sp
ec
ifi
ci
ty
,
 
93
.1
%
 fa
lse
 p
os
iti
v
e 
an
d 
6.
6%
 fa
lse
 n
eg
at
iv
e
19
/3
27
 IU
D
 ac
ce
pt
or
s w
er
e C
T 
po
sit
iv
e
2/
19
 w
er
e d
ia
gn
os
ed
 w
ith
 P
ID
 w
ith
in
 
2 
w
ee
ks
 a
nd
 tr
ea
te
d;
 o
ne
 h
ad
 IU
D
 
re
m
o
v
ed
 a
nd
 o
ne
 d
id
 n
ot
N
o 
di
sc
us
sio
n 
of
 
w
hy
 C
T 
as
so
ci
at
ed
 
w
ith
 lo
ng
er
 
pa
rtn
er
sh
ip
: 
su
sp
ic
io
us
 
re
su
lt
O
ut
co
m
e 
as
se
ss
m
en
t 
do
ne
 b
y 
in
v
es
tig
at
or
 
n
o
t i
nv
o
lv
ed
 
in
 in
te
rv
ie
w
s 
R
isk
 fa
ct
or
s 
as
se
ss
ed
 b
y 
in
te
rv
ie
w
 n
o
t 
re
co
rd
s
Si
ng
le
 si
te
Sm
al
l s
am
pl
e 
siz
e.
 C
T 
di
ag
no
se
d 
by
 
an
tib
od
y 
no
t 
cu
ltu
re
: 
po
te
nt
ia
l f
or
 
fa
lse
 p
os
iti
v
es
Sy
m
pt
om
s, 
ex
am
 a
n
d 
CT
 
re
su
lts
 o
nl
y 
av
ai
la
bl
e 
fo
r 2
61
 
w
o
m
en
 C
T 
n
eg
at
iv
e 
PI
D
 
di
ag
no
sis
 
cr
ite
ria
 n
ot
 
cl
ea
rly
 d
ef
in
ed
II
-3
, f
ai
r
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Au
th
or
, 
ye
a
r,
 
lo
ca
tio
n,
 
fu
nd
in
g 
so
ur
ce
St
ud
y 
de
sig
n,
 
fo
llo
w
-u
p 
du
ra
tio
n
Po
pu
la
tio
n,
 in
te
rv
en
tio
n
C
om
pa
ri
so
n 
gr
o
u
ps
O
ut
co
m
e
R
es
ul
ts
St
re
n
gt
hs
W
ea
kn
es
se
s
G
ra
de
U
N
FP
A
/W
H
O
/
W
o
rld
 B
an
k 
Sp
ec
ia
l 
Pr
og
ra
m
 o
f 
R
es
ea
rc
h,
 
D
ev
el
op
m
en
t 
an
d 
Re
se
ar
ch
 
Tr
ai
ni
ng
 in
 
H
um
an
 
R
ep
ro
du
ct
io
n
Pr
es
um
pt
iv
e 
cl
in
ic
al
 
di
ag
no
sis
 n
eg
at
iv
e 
(n=
37
8)
fo
ul
 
sm
el
lin
g 
di
sc
ha
rg
e,
 
pu
ru
le
nt
 
ce
rv
ic
al
 
m
u
cu
s,
 
ce
rv
ic
al
 
bl
ee
di
ng
 a
t 
to
uc
h
Se
ns
iti
v
ity
,
 
sp
ec
ifi
ci
ty
,
 
fa
lse
 
po
sit
iv
e 
an
d 
fa
lse
 
n
eg
at
iv
e 
o
f 
pr
es
um
ed
 
cl
in
ic
al
 
di
ag
no
sis
17
/1
9 
w
er
e t
re
at
ed
 at
 1
 m
on
th
 an
d 
di
d 
n
o
t h
av
e 
PI
D
A
ll 
CT
 
po
sit
iv
e 
w
er
e
tr
ea
te
d
Fo
llo
w
-u
p 
u
n
cl
ea
r f
or
 C
T 
n
eg
at
iv
e 
w
o
m
en
A
bb
re
v
ia
tio
ns
: N
IC
H
D
=E
un
ic
e 
K
en
n
ed
y 
Sh
riv
er
 N
at
io
na
l I
ns
tit
ut
e 
of
 C
hi
ld
 H
ea
lth
 a
nd
 H
um
an
 D
ev
el
op
m
en
t; 
LN
G
=l
ev
o
n
o
rg
es
tre
l; 
Cu
=c
op
pe
r; 
IU
D
=i
nt
ra
ut
er
in
e 
de
v
ic
e;
 S
TI
=s
ex
u
al
ly
 tr
an
sm
itt
ed
 
in
fe
ct
io
n;
 N
A
AT
=n
uc
le
ic
 a
ci
d 
am
pl
ifi
ca
tio
n 
te
st;
 P
PV
=p
os
iti
v
e 
pr
ed
ic
tiv
e 
v
al
ue
; N
PV
=n
eg
at
iv
e 
pr
ed
ic
tiv
e 
v
al
ue
; N
LR
=n
eg
at
iv
e 
lik
el
ih
oo
d 
ra
tio
; S
en
s=
se
ns
iti
v
ity
; S
pe
ci
f=
sp
ec
ifi
ci
ty
; C
I=
co
nf
id
en
ce
 
in
te
rv
al
; C
D
C=
 C
en
te
rs
 fo
r D
ise
as
e 
Co
nt
ro
l a
nd
 P
re
v
en
tio
n;
 S
TD
=s
ex
u
al
ly
 tr
an
sm
itt
ed
 d
ise
as
e;
 P
ID
=p
el
vi
c 
in
fla
m
m
at
or
y 
di
se
as
e;
 E
C=
em
er
ge
nc
y 
co
nt
ra
ce
pt
io
n;
 E
M
R=
el
ec
tro
ni
c 
m
ed
ic
al
 re
co
rd
; 
LT
FU
=l
os
s t
o 
fo
llo
w
-u
p;
 P
LR
= 
po
sit
iv
e 
lik
el
ih
oo
d 
ra
tio
; U
SA
ID
=U
ni
te
d 
St
at
es
 A
ge
nc
y 
fo
r I
nt
er
na
tio
na
l D
ev
el
op
m
en
t; 
FH
I=
Fa
m
ily
 H
ea
lth
 In
te
rn
at
io
na
l; 
LR
=l
ik
el
ih
oo
d 
ra
tio
; G
C=
go
no
rrh
ea
; 
CT
=c
hl
am
yd
ia
; N
R=
no
t r
ep
or
te
d;
 U
N
D
P=
U
ni
te
d 
N
at
io
ns
 D
ev
el
op
m
en
t P
ro
gr
am
m
e;
 U
N
FP
A
=U
ni
te
d 
N
at
io
ns
 P
op
ul
at
io
n 
Fu
nd
; W
H
O
=W
o
rld
 O
rg
an
iz
at
io
n.
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